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(54) YCTPORCTBO fl/lfl PAClUMPEHMfl 
CKBAXHH 

(57) Mao6pereHMe othocmtca it ropnoA npoM- 

TM M CTpOlfTeilbCTBy H M.S. MCnO/lkSOBAHO AA» 

coopyaceHMA CKsaxwH noA n pan atctbm a mm 
rax c OAHoepeMeHHoA npoxAAAKOA xoxyxa 
nam Tpy6onpoeoAa. Tax m 6ea npOKABAXM. 



UeAb - noButueMMe HdAexxocTM pbGotw. Yct- 
PoActbo coAep*MT TpyCy-nMAep (T/l) 1, xoxcyx 
(K) 9, npMBOAHoA baa 2 m pafkwMA opraH (PO). 

riOCABAHMA BfafflOAHAH B BMA6 KOHMMOCKOrO 

pacicaTWB8iou40ro mox3hm3mb, ma uieflxax arc- 
ueHTpMKOBoro aana 3 Koroporo pacnonoxenu 

KOHMH8CKM6 KBTTICM S. llpOAO/lbHfaf O OCM KATKOB 

5 pacnoAOxeHM noA yrnoM k ocm PO; Baa 2 

CKpenAOH C PO M paaMAUlAH C BO3MOXH0CTWI0 
BpAlMAHHA A Til 1 MAM B K9. OAHM XOHAU PO 
C06AMM6M C BCttMOgKHOCTMO BpAtilAMMA T/l 1 M 

ApyraA - c K 9. Pe6pA 10 pAcnOAOxaHti cmm- 

MATpMMHO OTMOCMTAAbHO OCM PO, M MX KOHt|tt 

aaicpefuieHM ha HapyxHux tobcpxhoctax TJ) 

1 M K9. npM BpAU|AHMM BAAB 3 BpAUtAATCA M PO, 
A ©TO KdTKM 5 OBfCATMBAIOTCA AO 3A6Oi0 pACIIIM- 
pAAMOd CXBA9KMHM, fipOMSAOAA ynAOTHAHMA 

rpywra b paAMd/UHOM Man pdBA ammm. rip* 
BCTpeMA c BanyMOM pe6pa 10 baabambbiot ero 
b rpyHT mam paapytuator. 3 ma. . 
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M3o6peTCMV4e othochtc* * ropHOfl npo- 

MWUiflCHHOCTM M CTpO WTGII bCTBy M MOX6T 6UTb 

Mcnonb30*ano Ann coopyxenna ckbsxmh noA 
npennTcmwMH, xax c oahobpcmchho^ npo- 
xnaAxoft Koxyxa mam Tpy6onpoBOAa, Tax m 6e3 
npowiaflKM, 

Uwb H3o6pOTBHvm - noeuuieHMe HBAex- 

HOCTM pB60TW. 

Ha <t»tr.1 noxaaana cxeMa ctpowtb/iwctbb 

KpMBOnMHBftHOft CXBBXMHM C OAMOBpeMBHMOft 

npoKnaA«coA Tpy6onpOBOAa; mb $nr.2 - y<rr- 
poflc i*bo« npOAon wHua paapea; Ma $nr.3 - paa- 
pea A-A Ha <$>nr.2. - 

YCTpOftCTBO AA» paCtUMpeHMSI CKBdXMH 

coAepxcwTTpySynHAep 1, b xoTopoft ycTanoar 
MH Ha npoMexcyTOMHUx onopax (He no«a3aHu) 

C B03MO*HOCTMO BpBlMCHHJI npMBOAMOA Bail 2. 

Pa6owft opran eunonHeH a flMAe pacitaTWBa- 

IQIUerO M£XdHM3Md C 3KCUeHTpMKOB(>IM BdJlOM 

3, Ha uieftxax 4 xoroporo pacnonoxeHU kohm- 

HeCKMB KBTKM 5. nOOAOflbHUe OCM CMMMBTPWH 

pacnonoxenw noAyrnoM 1-6 * npoAoabnoA 
ocw pa6osero oprana raxMM o6pa30M, «rronpw 
Bpau^eHMM aana 3 xbtkm 5 xaTsrrca b aa6oe 
ckbbxmhij no cnMpa/iM BOKpyr npoAOflbHoA 
ocn. yxaaanHUfl yron onpeAenaer mar Kama 5 
. -noAasyeroaaoAHH o6opoTBOxpyrnpoAonb~ 
HOft ocm paSoMero oprana. Oahh Koneu aaaa 3 

KHHeMSTHMeCKM CB*33H C npMBOAHUM BBAOM 

2 V HanpMMep, nocpeACTBOM My$Tu 6 m ycra- 

HOBAeN C BO3MOXH0CTbK> BpaUieHMB MB flOffr 

uimiihmxoboII onope 7 oTHOCMTenbno 
Tpy6»-nHAepa I. ApyroA xoneu nana 3 ycra- 
HoaneH c aoBMOXHocrbio BpamanMa a onope 

8 ahb pafosero oprana. Koropaa pacnoaoxe- 
hb BHyTpM npoxnaAuaaeMoro xoxyxa 9* Tpy- 

6 ft* AM AC P 1 M XOXyTC 9 C06AMH6MU MBXAV 

cofoA pe6paMM 10. koto p we pacnonoxeHt* 

CMMMBTpMMMO OTMOCMTBnbHO npOAOflbHOA OCM 

paConero opraHa m oxb3twb3»ot pa6oMMA op- 
ran. KaacAoe pe6po 10 oahmm kohuom 3axpen- 
neno. HanpMMep, c noMoutbx) caapxM Ha 

' BHCUJHeA 60KOBOA nOBepXHOCTM Tpy6u-iiMAO- 

pa 1, a Apyn«M kohuom - Ha BneuineA 6okoboA 
noaepxttocm xoxyxa 9, AnaMeTp xohmmbckmx 
kbtkob 5 pacKaniBaxituero MexaHM3Ma yeenM- 
MMaaoTca ot Tpy6bt-AMA6pa x xoxyxy 9. flpM- 
BOAHoa Ban 2 npnaoAnrc* bo apamenwe or 
Gypoaoro cranxa 11, KOTOpuA ycTanoanen c 
bo3m6xhoctvio nepeMemeHna no pdMB 12. yc- 

T8MOBABHHOM B paGOHBM kOT/tOBBHB 13.faxyX 

9 moxbt noAAopxcMBBTbca "hb flacy c no- 
Mombio. HanpMMep. TpyGoyx/iaAwxoB (hb no- 
xasanu). 

YCTpOACTBO AA* paCUIMpOHMfl CXBBXMH 
MOXCBT MMBTb MHBeHTOpHUB CBKUMM 14 M 15. 

coeAMHBHHue cooTBeTCTBeHHO c Tpy6o^/iM- 
AOpOM 1 M c xoacyxoM 9. HanpMMep, c no- 
Motubo caapKM. _ 



YCTpO^TBO Aan paCUJMpBHMn CKBaXMH 

pa6oTaer cneAyx)tuMM o6pa30M. 

M3 pa6o*#ero KOT/ioeaHa 13 c noMOiuwo 6y- 
poBoro ddHKd 1 1 npoSypMBaerca nMOHepHaa 
5 cxeaacMHa ao buxoab Tpyflu-nHAep* 1 mb no- 
aepxMOCTb a npMCMHOM KOTrtotane (hb noKa- 
sbh). KxoHuyTpy6u-aMAepa 1 BMBCToOypoaoft. 
ronoBKM npMtOBAHHaxrr mm BBHrapHyto cex- 

UMK) R X XOHUy CeXUMM 15.npMC0BAMHflK>T 

10 xo:*yx 9. noAAepjxMaaeMMft Tpy6oyxrfBAMWKa- 
mm. 3aTeM bxaiombiot npMBOA BpautBHMa 5ypo- 

BOrO CTBHK8* 11. KOTOpblft. npMBOAMT BO 

BpameHMB npMBOAHoA Ban 2 w KMHeMahmecxM 
coeAHHeHHuA c hmm Baa 3 paSoMero oprana. 
15 npM BpameHMM aaaa 3 kbtxm 5 oOx^TUBaiOTca 
no 3a6oio pacuiMpaeMod cxBaxMHM. npoMaao- 
Afl ynaoTHBHue rpyirra a paAHaabHOM Hanpaa- 
neHMM, ocytnecranaa npoTacxmaHMesa 0060A 
20 xoacyxa 9. B caysae hbo6xoahmoctm AonoaHM- 
TeiibHoe ycM/ine Ana npotacxMBBHMa xoxcyxa 9 . 
• moxho coaAaeaTb noAdTMMxoM 6ypoBoro 
era h Ka 11, KOTopud nepeAaat ycMmte nepe3 
TpySy-AHAep 1 m pe6pa 10 xoycyxy 9. Opn stom 
25 pa6oMMA opran paarpyxten ot oceeux ycMnMA 
noAaTMMxa 6ypoaoro craHxa 11. npM BCTpene 
pa6osero opraHa. HanpMMep. c eaitynoM kbtkm 
5 BAaeflMaaxrr ero b rpynr, eenn ho3BoaaiOT 
pa3MBpu aanyna. Echm pa3Mepu eaayiia hb 
30 no3aonax>T xaTxaM 5 BABBMTb ero a rpynr, to 
bo e33MMOABflcTBwe BCTynawT pe6pa 10, koto- 
pue npeAOxpanaxrr kbtkm 5 m aecb pb6ommA 
opran ot noaoMox. flpn btqm paccroflNMe 
MwxAy cocbahmmm pie6paMM 10 no nepMMBTpy 
35 pa6osero opraHa onpeAenaerca pbcnbthum 
nyreM c yseroM xapaxrepMctMXM rpynra, amb- 
MBTpa pacumpaeMoA cxaaxMnu. yraa Konyc- 

HOCTM KBTKOB 5 M MX KOII5«eCTBa. Pe6pa 10 
BOCnpMHMMBK>T HB Ce6a M3rM6aN)IAMA MO- 
40 MCMT. B03HMKBX)IUMft npM BnMCyBBHMM CMCTO- 

mu Tpy6a-aMAep 1-Koatyx 9 a aaAannyio 
KpMBoaMHeftHyio TpaexropMio, npeAOxpanax 
ot yxaaanHMX Harpyaox pafiomA opran. hto 
AononHMTenbHO noeuuiaer HaAeacHOcrw ero 
45 pa60Tbi. 

npM paCUlMpBHMM CKMXCMHM 6B3 npO- 

KaaAXH Koacyxa 9 ycrpoOcTBO pa6oraeT anano- 
thmho. B 3tom cayMBB xoxyx 9 He 
npMCoeAMHBxyr k MHaeHrapnoA cbkumm 15 m 
50 nocneAnaa npn nepeMetuenMM ycTpoAcraa a 
rpynre BunonnneT ponb cTaOMnMaaropa na- 
npaBneHMa pacuiMpenna. CTa6MaM3amm na- 
npaaaenMa pacutMpaeMoA ckbbxmhw 
cnocoCcTayBT Taxace m hbamhmb pe6ep 10. B 
55 aahhom cnynae BKaxweHMe npMBOAa noAaTMM- 
Kd Gypoaoro CTanxa 11 moxho hb npoMaao; 

AKTb. 

OopMyna m3o6potohmb 
ycrrpoACTBo Ann pactuMpeHMa ckbbxmh. 
BPcnK>saK)iuee Tpy6y-nMAep. xoxyx. pb6ohmA 
opran, oamh kohbm xoToporo coeAnnen c Tpy- 
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6oa-j»t«epoM. a ap?"* - « aoxyxoM c aoa- 
MOXHocrwto BpameMMH. m npMBOflHOH aa*. 
crpsnneiiMMft c paOotMM opraHOM. o t /in s a- 
» ui • • c « teM. hto. c ueawo hoawweHM* 
uaAexHOcm a pa60Te. pb6omwh opraH aunon- 

M6H B BMA6 KOHMMBCKOrO p8CIC8TMB8IOII»«rO 
MBXaHM3M8 C 3KCUBHTPMK0BUM 8880M M C KO- 
MMMCCKMMW K8TK8MM. yCTBMOB/IBMHyMM H8 

m. 



3KCUeMTpMK0B0M B8«y. M npOWMUHMB OCM KC- 

-ropux pacnonoxceHU noflyr/iOM k nponojiMioA 
ocm paCosaro opraHa. npn stom ycTpoOCTBO 
CMaO^eHO pe6paMM. cmmmotphmho pacnwior 

K8HHUMM OTMOCMTWIfcMO npOAOflbMO* OCM Df 

6oM«ro opraHa. kohiiu wnopwx aarparowMu 
Ha H8py*Hux noBepxMoewx tpvou-jwa«P« " 

icoacyxB, 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe I or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 
Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 

2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1 . The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 1 1, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers S roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers S and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the toot, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 

A-A 



Fig. 3 



1698413 



Compiler L. Cherepenkina 
Editor A. Dolinich Tech. Editor M Morgental Proofreader T. Paliy 



Order 4373 Run Subscription edition 

All-Union Scientific Research Institute of Patent Information and Technical and Economic 
Research of the USSR State Committee on Inventions and Discoveries of the State 
Committee on Science and Technology [VNITPI] 
4/5 Raushkaya nab , Zh-35, Moscow 1 13035 



latent" Printing Production Plant, Uzhgorod, 101 ul. Gagarina 




TRANSPERFECT 



TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LCNOON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 9091 14 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 169841 3 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 10861 18 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 
Patent 1601330 Al 
Patent SU 1295799 A 1 
Patent 1002514 



3600 ONE HOUSTON CENTER. U21 MCKINNEY. HOUSTON. TX 77010 1EL 73 6SO-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 




OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
in nnd tor the St*l» ot 7w 

«y coowntasicn 03-22-2003 



Stamp, Notary Public 
Harris County 
Houston, TX 



